Vortices in Bose-Einstein Condensates
One of the key issues related to superfluidity is the existence of vortices. In very recent experiments on Bose-Einstein condensates, vortices have been observed by rotating the trap holding the atoms. In contrast to a classical fluid for which the equilibrium velocity corresponds to solid body rotation, a quantum fluid such as a Bose-Einstein condensate can rotate only through the nucleation of quantized vortices. This monograph is dedicated to the mathematical modelling of these phenomena. The mathematical tools employed are energy estimates, Gamma convergence, and homogenization techniques. The mathematical analysis is made in the framework of the Gross-Pitaevskii energy. Results are presented and open problems related to recent experiments are explained. The work can serve as a reference for mathematical researchers and theoretical physicists interested in superfluidity and quantum condensates, and can also complement a graduate seminar in elliptic PDEs or modelling of physical experiments.
Features
 Dedicated to the mathematical modelling of vortices in Bose-Einstein condensates and related phenomena  Analysis employs energy estimates, Gamma convergence, and homogenization techniques, in the framework of the Gross-Pitaevskii energy  Results are presented and open problems explained
Fields of interest
Partial Differential Equations; Superconductivity, Superfluidity, Quantum Fluids; Mathematical Methods in Physics
Target groups
Graduate students, researchers, mathematicians, theoretical physicists G. Aletti, University of Milano, Italy; M. Burger, University of Münster, Germany; A. Micheletti, D. Morale, University of Milano, Italy (Eds.)
Math Everywhere

Deterministic and Stochastic Modelling in Biomedicine, Economics and Industry -Dedicated to the 60th Birthday of Vincenzo Capasso
These proceedings are reporting on the conference "Math Everywhere", a successful event celebrating a leading scientist, promoting ideas he pursued and sharing the open atmosphere he is known for. The broad spectrum of contributions to this volume illustrates that its title is correct. The areas of the contributions are the following: Deterministic and Stochastic Systems. Mathematical Problems in Biology, Medicine and Ecology. Mathematical Problems in Industry and Economics. Disciplinarity is basic for interdisciplinarity. This statement seems to be trivial, however, everyone, not influenced by fashionable trends and buzzwords entering more and more also science, will find out that it is nontrivial at all in practice. Competence in mathematics and the field of application are both needed. The relevance of mathematical theory is getting more obvious the more one faces the challenges of real life applications. 
From the contents
Fields of interest
Mathematical Modeling and Industrial Mathematics; Probability Theory and Stochastic Processes; Analysis
Target groups
Graduate students and researchers in Mathematics, Statistics, Biology and Biomedicine
Number Theory Problems
From the Training of the USA IMO Team
This challenging problem book by renowned US Olympiad coaches, mathematics teachers, and researchers develops a multitude of problemsolving skills needed to excel in mathematical contests and in mathematical research in number theory. Offering inspiration and intellectual delight, the problems throughout the book encourage students to express their ideas in writing to explain how they conceive problems, what conjectures they make, and what conclusions they reach. Applying specific techniques and strategies, readers will acquire a solid understanding of the fundamental concepts and ideas of number theory.
Features
 Written by renowned US Olympiad coaches, mathematics teachers, and researchers  Features a multitude of problem-solving skills needed to excel in mathematical contests and number theory research  Gathers unconventional, essay-type, non-routine examples, exercises and problems, with specific techniques, strategies and motivation
Contents
Preface.-Notation.-Number Theory Fundamentals.-Introductory Problems.-Advanced Problems.-Solutions to Introductory Problems.-Solutions to Advanced Problems.-Glossary.-References.-Subject Index.
Fields of interest
Number Theory; Mathematics, general; Sequences, Series, Summability
Target groups
Advanced high school students, undergraduates, mathematics majors, instructors, mathematics coaches D. Bachman, Pitzer College, Claremont, CA, USA
A Geometric Approach to Differential Forms
The modern subject of differential forms subsumes classical vector calculus. This text presents differential forms from a geometric perspective accessible at the undergraduate level. The book begins with basic concepts such as partial differentiation and multiple integration and gently develops the entire machinery of differential forms. The author approaches the subject with the idea that complex concepts can be built up by analogy from simpler cases, which, being inherently geometric, often can be best understood visually. Each new concept is presented with a natural picture that students can easily grasp. Algebraic properties then follow. This facilitates the development of differential forms without assuming a background in linear algebra. Throughout the text, emphasis is placed on applications in 3 dimensions, but all definitions are given so as to be easily generalized to higher dimensions.
Features
 Presents differential forms from a geometric perspective accessible at the sophomore undergraduate level  Each new concept is presented with a natural picture that students can easily grasp; algebraic properties then follow  Designed to support three distinct, classroom tested, course tracks  Contains excellent motivation, numerous illustrations and solutions to selected problems 
Fields of interest
Global Analysis and Analysis on Manifolds; Real Functions; Differential Geometry
Target groups
Undergraduates, advanced undergraduates, graduate students, and instructors in mathematics and physics 
Due
Measure Theory
Measure theory is a classical area of mathematics born more than two thousand years ago. Nowadays it continues intensive development and has fruitful connections with most other fields of mathematics as well as important applications in physics. This book gives an exposition of the foundations of modern measure theory and offers three levels of presentation: a standard university graduate course, an advanced study containing some complements to the basic course (the material of this level corresponds to a variety of special courses), and, finally, more specialized topics partly covered by more than 850 exercises. Volume 1 (Chapters 1-5) is devoted to the classical theory of measure and integral. Whereas the first volume presents the ideas that go back mainly to Lebesgue, the second volume (Chapters 6-10) is to a large extent the result of the later development up to the recent years.
Features
 Gives a systematic presentation of modern measure theory as it has developed over the past century  Includes material for a standard graduate class, advanced material not covered by the standard course but necessary in order to read research literature in the area, and extensive additional information on the most diverse aspects of measure theory and its connections with other fields 
Contents
Fields of interest
Measure and Integration; Functional Analysis; Probability Theory and Stochastic Processes
Target groups
Researchers and graduate students J. Boissonnat, M. Teillaud (Eds.)
Effective Computational Geometry for Curves and Surfaces
The intent of this book is to settle the foundations of non-linear computational geometry. It covers combinatorial data structures and algorithms, algebraic issues in geometric computing, approximation of curves and surfaces, and computational topology.
Each chapter provides a state of the art, as well as a tutorial introduction to important concepts and results. The focus is on methods which are both well founded mathematically and efficient in practice.
References to open source software and discussion of potential applications of the presented techniques are also included. This book can serve as a textbook on non-linear computational geometry. It will also be useful to engineers and researchers working in computational geometry or other fields, like structural biology, 3-dimensional medical imaging, CAD/ CAM, robotics, and graphics.
Features
 Contains recent progress in the interaction of mathematics, computer graphics, and CAGD The origins of the word problem are in group theory, decidability and complexity, but, through the vision of M. Gromov and the language of filling functions, the topic now impacts the world of large-scale geometry, including topics such as soap films, isoperimetry, coarse invariants and curvature. The first part introduces van Kampen diagrams in Cayley graphs of finitely generated, infinite groups; it discusses the van Kampen lemma, the isoperimetric functions or Dehn functions, the theory of small cancellation groups and an introduction to hyperbolic groups. One of the main tools in geometric group theory is the study of spaces, in particular geodesic spaces and manifolds, such that the groups act upon. The second part is thus dedicated to Dehn functions, negatively curved groups, in particular, CAT(0) groups, cubings and cubical complexes. 
Fields of interest
Group Theory and Generalizations; Convex and Discrete Geometry; Combinatorics
Target groups
Graduate and postgraduate students in (Computational) Algebra and Geometry 
Fields of interest
Commutative Rings and Algebras; Group Theory and Generalizations
Target groups
Researchers and graduate students in the field of Commutative Algebra M. Cassman, A. Arkin, F. Doyle, F. Katagiri, D. Lauffenburger, C. Stokes (Eds.)
Systems Biology
International Research and Development
Systems biology is defined for the purpose of this study as the understanding of biological network behaviors, and in particular their dynamic aspects, which requires the utilization of mathematical modeling tightly linked to experiment. This involves a variety of approaches, such as the identification and validation of networks, the creation of appropriate datasets, the development of tools for data acquisition and software development, and the use of modeling and simulation software in close linkage with experiment. All of these are discussed in this volume. Of course, the definition becomes ambiguous at the margins, but at the core is the focus on networks, which makes it clear that the goal is to understand the operation of the systems, rather than the component parts. 
Features
 Works are written by world authorities in their specialities  Covers topics at the leading edge of a broad area of operator theory and its applications
Contents
Preface.-About 24 scientific contributions.
Fields of interest
Operator Theory; Functional Analysis
Target groups
Graduates and researchers in Mathematics, Engineering and the Physical Sciences This book is based on lectures given at a summer school on motivic homotopy theoryat the Sophus Lie Centre in Nordfjordeid, Norway, in August 2002. Aimed at graduate students in algebraic topology and algebraic geometry, it contains background material from both of these fields, as well as the foundations of motivic homotopy theory. It will serve as a good introduction as well as a convenient reference for a broad group of mathematicians to this important and fascinating new subject.
Contents
Introduction. 
Fields of interest
Algebraic Topology; Algebraic Geometry
Target groups
Researchers and professionals S. S. Elnashaie, University of British Columbia, Vancouver, BC, Canada; F. Uhlig, University of Auburn, AL, USA; C. Affane, University of Auburn, AL, USA
Numerical Techniques for Chemical and Biological Engineers Using MATLAB
A Colorful and Simple Bifurcation Approach
This is a textbook for undergraduate students of chemical and biologicalengineering. It is also useful for graduate students and professional engineers and numerical analysts. All reactive chemical and biological processes are highly nonlinear allowing for multiple steady states. This book addresses the bifurcation characteristics of chemical and biological processes as the general case and treats systems with a unique steady state as special cases. It uses a system approach which is the most efficient for knowledge organization and transfer. The book develops mathematical models for many commercial processes utilizing the mass-, momentum-, and heat-balance equations coupled to the rates of the processes that take place within the boundaries of the system. 
Quantum Gravity
Mathematical Models and Experimental Bounds
The construction of a quantum theory of gravity is the most fundamental challenge confronting contemporary theoretical physics. The different physical ideas evolved in developing a theory of quantum gravity require highly advanced mathematical methods. This book provides the reader with an overview of the different mathematical attempts to quantize gravity written by leading experts in this field. Also discussed are the possible experimental bounds on quantum gravity effects. All of the contributions have been strictly refereed. The present volume emerged from the 2nd Blaubeuren Workshop "Mathematical and Physical Aspects of Quantum Gravity". In general, these Workshops are intended to bring together experts in mathematics and physics to discuss in an open atmosphere the fundamental questions at the frontier of theoretical physics.
Features
 Presentation of different approaches to quantum gravity, including loop quantum gravity, string theory, noncommutative geometry, canonical quantum gravity and more advanced approaches  Comprehensive preface and introduction  Articles written in a style that is accessible to non-experts in the field  Discussion of the recent experimental status of the search for quantum gravity effects
Fields of interest
Mathematical Methods in Physics; Applications of Mathematics; Quantum Physics
Target groups
Mathematicians interested in the frontiers of theoretical physics and physicists interested in the presentation of different approaches to quantum gravity as well as recent experimental bounds on quantum gravity effects J. Garnett, University of California, Los Angeles, CA, USA 
Bounded Analytic Functions
Fields of interest
Functions of a Complex Variable; Functional Analysis
Target groups
Graduate mathematics students and mathematicians M. Giaquinta, Scuola Normale Superiore, Pisa, Italy; G. Modica, Università degli Studi di Firenze, Italy
Mathematical Analysis
Linear and Metric Structures and Continuity
This self-contained work on linear and metric structures focuses on studying continuity and its applications to finite-and infinite-dimensional spaces. The book is divided into three parts. The first part introduces the basic ideas of linear and metric spaces, including the Jordan canonical form of matrices and the spectral theorem for self-adjoint and normal operators. The second part examines the role of general topology in the context of metric spaces and includes the notions of homotopy and degree. The third and final part is a discussion on Banach spaces of continuous functions, Hilbert spaces and the spectral theory of compact operators. Mathematical Analysis: Linear and Metric Structures and Continuity motivates the study of linear and metric structures with examples, observations, exercises, and illustrations.
Features
 Examines linear structures, the topology of metric spaces, and continuity in infinite dimensions, with detailed coverage at the graduate level  Includes applications to geometry and differential equations, numerous beautiful illustrations, examples, exercises, historical notes, and comprehensive index  May be used in graduate seminars and courses or as a reference text by mathematicians, physicists, and engineers 
Fields of interest
Operator Theory; Numerical Analysis
Target groups
Graduate students and researchers 
Local and Semi-Local Bifurcations in Hamiltonian Dynamical Systems
Results and Examples
Once again KAM theory is committed in the context of nearly integrable Hamiltonian systems. While elliptic and hyperbolic tori determine the distribution of maximal invariant tori, they form themselves n-parameter families. Hence, without the need for untypical conditions or external parameters, one may encounter torus bifurcations of high co-dimension in a single given Hamiltonian system. The volume moves gradually from the integrable case, in which symmetries allow for reduction to bifurcating equilibria, to non-integrability, where smooth parametrisations have to be replaced by Cantor sets. An important ingredient are planar singularities and their versal unfoldings, which allow to explain the underlying dynamics in a transparent way. 
Fields of interest
Dynamical Systems and Ergodic Theory; Ordinary Differential Equations; Global Analysis and Analysis on Manifolds
Target groups
Researchers and graduate students G. T. Herman, City University of New York, NY, USA; A. Kuba, University of Szeged, Hungary (Eds.)
Advances in Discrete Tomography and its Applications
Advances in Discrete Tomography and its Applications is a unified presentation of new methods, algorithms, and select applications that are the foundations of multidimensional image construction and reconstruction. The self-contained survey chapters, written by leading mathematicians, engineers, and computer scientists, present cuttingedge research and results in the field. Three main areas are covered: theoretical results, algorithms, and practical applications. Following an historical and introductory overview of the field, the book explores the various mathematical and computational problems of discrete tomography with an emphasis on new applications. Topics and Features: historical overview and summary chapter, uniqueness and complexity in discrete tomography, 3-D tomographic reconstruction from radiographic data-symbolic projections, applications to neutron tomography.
Features
 Covers theoretical results, algorithms, and practical applications  Explores various mathematical and computational problems of discrete tomography with an emphasis on new applications  Provides a useful guide and reference to stateof-the-art research, methods, and applications This work examines in detail the foundations of D-module theory and its intersection with perverse sheaves and representation theory. This systematic and carefully written exposition begins in Part I with preliminary concepts before focusing on some basic but important theories that have emerged in the last few decades. Part II is devoted to the applications of D-modules and perverse sheaves to representation theory. In particular an explanation on how the KazhdanLusztig conjecture was solved using the theory of D-modules is given. Significant topics that have emerged as studies in their own right include: a treatment of the theory of holonomic D-modules, perverse sheaves, the Riemann-Hilbert correspondence, Hodge modules, and Kazhdan-Lusztig polynomials. To further aid the reader, appendices are provided as reviews for the theory of derived categories and algebraic varieties. 
Fields of interest
History of Abstract Algebra
This exposition provides a comprehensive historical account of the intellectual lineage behind the basic concepts, results, and theories of abstract algebra. Abstract algebra came into existence largely because mathematicians were unable to solve classical problems by classical means. A major theme of this book is to demonstrate how abstract algebra can illuminate the solution to some of these concrete problems. The book may serve as a primary text for a course on the history of modern algebra, or as a supplemental text for an abstract algebra course or a more general course on the history of mathematics. Additionally, graduate students studying to become mathematics instructors or existing math teachers will find the work particularly useful as a guide for designing a course in abstract algebra inspired by history. Finally, algebraists and historians of science will find the book a valuable reference.
Features
 Provides a comprehensive historical account of the intellectual lineage behind the basic concepts, results, and theories of abstract algebra  Suggests a detailed outline for instructors on methods for integrating the history of abstract algebra into their teaching  Each chapter concludes with suggested project assignments and extensive references to the relevant literature  Excellent text or reference book
Contents
Preface. 
Fields of interest
History of Mathematics; Algebra; Group Theory and Generalizations
Target groups
Undergraduate and graduate students in mathematics, researchers, historians of science, math instructors A. W. Knapp, State University of New York, Stony Brook, NY, USA
Basic Algebra
Basic Algebra and Advanced Algebra systematically develop concepts and tools in algebra that are vital to every mathematician, whether pure or applied, aspiring or established. Together, the two books give the reader a global view of algebra and its role in mathematics as a whole. The exposition proceeds from the particular to the general, often providing examples well before a theory that incorporates them. The presentation &nbsp;includes blocks of problems that introduce additional topics and applications to science and engineering to guide&nbsp;further study. Many examples and hundreds of problems are included, along with a separate 90-page section giving hints or complete solutions for most of the problems. Basic Algebra presents the subject matter in a forward-looking way that takes into account its historical development. 
Features
Fields of interest
Algebra; Linear and Multilinear Algebras, Matrix Theory; Associative Rings and Algebras
Target groups
Graduate students, mathematicians, researchers C. Lim, J. Nebus, National University of Singapore
Vorticity, Statistical Mechanics, and Monte Carlo Simulation
This book covers topics which include probability, statistical mechanics, Monte Carlo methods, spectral methods, discrete models for incompressible fluids, spin-lattice models, mesh generation and other numerical methods, geophysical models and mean field theory. The book will be a unique addition to the literature. It offers fresh insights into an important field and is certainly not a run-ofthe-mill treatment of fluid mechanics or statistical mechanics. 
Features
Fields of interest
Applications of Mathematics; Dynamical Systems and Ergodic Theory; Complexity
Target groups
Researchers, graduate students 
Dynamical Systems with Applications Using Mathematica®
Dynamical Systems with Applications Using Mathematica® provides an introduction to the theory of dynamical systems with the aid of the Mathematica computer algebra package. The book has a very hands-on approach and takes the reader from basic theory to recently published research material. Emphasized throughout are numerous applications to biology, chemical kinetics, economics, electronics, epidemiology, nonlinear optics, mechanics, population dynamics, and neural networks. Exercises are included at the end of every chapter. The book is intended for senior undergraduate and graduate students as well as working scientists in applied mathematics, the natural sciences, and engineering. The material is also accessible to readers with a general mathematical background. Many chapters of the book are especially useful as reference material for senior undergraduate independent project work. Working Mathematica notebooks will be available at:http://library.wolfram.com/infocenter/Books/ AppliedMathematics/.
Features
 The book has a very hands-on approach and takes the reader from basic theory to recently published research material  Numerous applications are emphasized, in areas such as biology, chemical kinetics, economics, electronics, epidemiology, nonlinear optics, mechanics, population dynamics, and neural networks
Fields of interest
Applications of Mathematics; Ordinary Differential Equations; Complexity
Target groups
Senior undergraduate and graduate students as well as working scientists in Applied Mathematics, the Natural Sciences, and Engineering Y. Maeda, P. Michor, T. Ochiai, A. Yoshioka (Eds.)
From Geometry to Quantum Mechanics
In Honor of H. Omori
This volume is composed of invited expository articles by well-known mathematicians in differential geometry and mathematical physics that have been arranged in celebration of Hideki Omori's recent retirement from Tokyo University of Science and in honor of his fundamental contributions to these areas. The papers focus on recent trends and future directions in symplectic and Poisson geometry, global analysis, infinite-dimensional Lie group theory, quantizations and noncommutative geometry, as well as applications of partial differential equations and variational methods to geometry. These articles will appeal to graduate students in mathematics and quantum mechanics, as well as researchers, differential geometers, and mathematical physicists.
Features
 Invited articles in differential geometry and mathematical physics in honor of H. Omori  Focus on recent trends and future directions in symplectic and Poisson geometry, global analysis, Lie group theory, quantizations and noncommutative geometry, as well as applications of PDEs and variational methods to geometry  Will appeal to graduate students in mathematics and quantum mechanics; also a reference
Contents
Preface.-About Hideki Omori.-Global Analysis on Infinite-Dimensional Lie Groups.-Riemannian Geometry.-Symplectic Geometry and Poisson Geometry.-Quantizations and Noncommutative Geometry. 
Fields of interest
The Legacy of Mario Pieri in Geometry and Arithmetic
The Italian mathematician Mario Pieri (1860 Pieri ( -1913 played an integral part in the research groups of Corrado Segre and Giuseppe Peano, and thus had a significant, yet somewhat underappreciated impact on several branches of mathematics, particularly on the development of algebraic geometry and the foundations of mathematics in the years around the turn of the 20th century. This book is the first in a series of three volumes that comprehensively examine Pieri's life, mathematical work and influence. The Legacy of Mario Pieri in Geometry and Arithmetic introduces readers to Pieri's career and his studies in foundations, from both historical and modern viewpoints. Included in this volume are the first English translations, along with analyses, of two of his most important axiomatizations -one in arithmetic and one in geometry. 
Fields of interest
History of Mathematics; Geometry; Algebraic Geometry
Target groups
Graduate students, researchers and historians interested in the development of Mathematical Logic, Algebraic Geometry, Number Theory, Inversive Geometry, Intersection Theory, Mathematical Analysis, Vector Analysis, and Differential Geometry 
Selected Preserver Problems on Algebraic Structures of Linear Operators and on Function Spaces
Over the past several decades, the territory of preserver problems has been continuously enlarging within the frame of linear analysis. The aim of this work is to present a sort of crosssection of the modern theory of preservers on infinite dimensional spaces (operator spaces and function spaces) through the author's corresponding results. Special emphasis is put on preserver problems concerning some structures of Hilbert space operators which appear in quantum mechanics. Moreover, local automorphisms and local isometries of operator algebras and function algebras are discussed in details.
Contents
Fields of interest
Functional Analysis; Quantum Physics
Target groups
Graduate students and researchers T. Myint-U, Manhattan College, New York, NY, USA; L. Debnath, University of Texas Pan-American, Edinburgh, TX, USA
Linear Partial Differential Equations for Scientists and Engineers
One of the most fundamental and active areas in mathematics, the theory of partial differential equations (PDEs) is essential in the modeling of natural phenomena. PDEs have a wide range of interesting and important applications in every branch of applied mathematics, physics, and engineering, including fluid dynamics, elasticity, and optics. This significantly expanded fourth edition is designed as an introduction to the theory and applications of linear PDEs. The authors provide fundamental concepts, underlying principles, a wide range of applications, and various methods of solutions to PDEs. In addition to essential standard material on the subject, the book contains new material that is not usually covered in similar texts and reference books, including conservation laws, the spherical wave equation, the cylindrical wave equation, higher-dimensional boundary-value problems, the finite element method, fractional partial differential equations, and nonlinear partial differential equations with applications.
Features
 Contains new material that is not usually covered in similar texts and reference books  Applications to a wide variety of physical problems in numerous interdisciplinary areas are discussed  Contains a large number of worked examples and exercises dealing with problems in fluid mechanics, gas dynamics, optics, plasma physics, elasticity, biology, and chemistry; solutions are provided
Fields of interest
Partial Differential Equations; Applications of Mathematics; Mathematical Methods in Physics
Target groups
Graduate students, researchers, and professionals in Modern Applied Mathematics, Mathematical Physics, and Engineering
Due October 2006
Orignally 
Integrable Systems in Celestial Mechanics
This work focuses on the two integrable systems of relevance to celestial mechanics, both of which date back to the 18th century. Under discussion are the Kepler (two-body) problem and the Euler (two-fixed center) problem, the latter being the more complex and more instructive, as it exhibits a richer and more varied solution structure. Further, because of the interesting investigations by the 20th century mathematical physicist J.P. Vinti, the Euler problem is now recognized as being intimately linked to the Vinti (earth-satellite) problem; in short, the Euler problem and the earth-satellite problem are in a dual complementary relation. 
Fields of interest
Dynamical Systems and Ergodic Theory; Mechanics; Statistical Physics
Target groups
Graduate students, researchers, mathematical physicists, mathematical analysts, statistical mechanists, astronomers, cosmologists, astrophysicists, astronauts, aerospace engineers 
Hyperbolic Problems and Regularity Questions
This book discusses new challenges in the quickly developing field of hyperbolic problems. Particular emphasis lies on the interaction between nonlinear partial differential equations, functional analysis and applied analysis as well as mechanics.
Features
 Originating from a recent conference focussing on hyperbolic problems and regularity questions  Contains study of singularities at boundaries, regularity in time for fluid flows, analytical regularity for nonlinear hypoelliptic equations, among others 
Contents
Fields of interest
Partial Differential Equations; Functional Analysis; Applications of Mathematics
Target groups
Researchers in Functional Analysis, PDE, Fluid Dynamics and Differential Geometry J. Ratcliffe, Vanderbilt University, Nashville, TN, USA
Foundations of Hyperbolic Manifolds
This book is an exposition of the theoretical foundations of hyperbolic manifolds. It is intended to be used both as a textbook and as a reference. The reader is assumed to have a basic knowledge of algebra and topology at the first year graduate level of an American university. The book is divided into three parts. The first part is concerned with hyperbolic geometry and discrete groups. The second part is devoted to the theory of hyperbolic manifolds. The third part integrates the first two parts in a development of the theory of hyperbolic orbifolds. The second edition contains hundreds of changes and corrections, and new additions include: A more thorough discussion of polytopes; Discussion of Simplex Reflection groups has been expanded to give a complete classification of the Gram matrices of spherical, Euclidean and hyperbolic n-simplices; A new section on the volume of a simplex, in which a derivation of Schlafli's differential formula is presented. 
Fields of interest
Geometry; Topology; Algebraic Geometry
Target groups
Graduate students, mathematicians, researchers U. Ray, Université de Reims, France
Automorphic Forms and Lie Superalgebras
A principal ingredient in the proof of the Moonshine Theorem, connecting the Monster group to modular forms, is the infinite dimensional Lie algebra of physical states of a chiral string on an orbifold of a 26 dimensional torus, called the Monster Lie algebra. It is a Borcherds-Kac-Moody Lie algebra with Lorentzian root lattice; and has an associated automorphic form having a product expansion describing its structure. Lie superalgebras are generalizations of Lie algebras, useful for depicting supersymmetry&nbsp;-the symmetry relating fermions and bosons. Most known examples of Lie superalgebras with a related automorphic form such as the Fake Monster Lie algebra whose reflection group is given by the Leech lattice arise from (super)string theory and can be derived from lattice vertex algebras. The No-Ghost Theorem from dual resonance theory and a conjecture of Berger-Li-Sarnak on the eigenvalues of the hyperbolic Laplacian provide strong evidence that they are of rank at most 26. 
Phase Portraits of Planar Quadratic Systems
Although some examples of phase portraits of quadratic systems can already be found in the work of Poincaré, the first paper dealing exclusively with these systems was published by Büchel in 1904. By the end of the 20th century an increasing flow of publications resulted in nearly a thousand papers on the subject. This book attempts to give a presentation of the advance of our knowledge of phase portraits of quadratic systems, paying special attention to the historical development of the subject. The book organizes the portraits into classes, using the notions of finite and infinite multiplicity and finite and infinite index. Classifications of phase portraits for various classes are given using the well-known methods of phase plane analysis.
Features
 Only book that gives a framework for classifying phase portraits of planar quadratic systems, including recent results 
Fields of interest
Ordinary Differential Equations; Dynamical Systems and Ergodic Theory; Genetics and Population Dynamics
Target groups
Mathematics graduate students and researchers studying Quadratic Systems 
Introduction to Probability with Statistical Applications
Introduction to Probability with Statistical Applications targets non-mathematics students, undergraduates and graduates, who do not need an exhaustive treatment of the subject. While the presentation is rigorous and contains theorems and proofs, linear algebra is largely avoided and only a minimal amount of multivariable calculus is needed. Key features: Clear definitions, simplified notation and techniques of statistical analysis, combined with well-chosen examples and exercises, motivate the exposition, Theory and applications carefully balanced, Topics include random phenomenadiscrete and continuous random variables -expectations and variance, and common probability distributions such as the binomial, Poisson, and normal, Combinatorial principles involve all four arithmetic operations; emphasis on tree diagrams, References to more advanced concepts throughout the book, but may be safely skipped, depending on the reader Features  Targets non-mathematics students (undergrads/ grads) from a variety of disciplines (computer science, engineering, natural and social sciences)  Theory and applications carefully balanced  Presentation is rigorous and contains theorems and proofs  Linear algebra is largely avoided  Clear definitions, simplified notation and techniques of statistical anaylsis  Well-chosen examples and exercises
Fields of interest
Probability Theory and Stochastic Processes; Statistics for Engineering, Physics, Computer Science, Chemistry and Geosciences; Probability and Statistics in Computer Science
Target groups
Advanced undergraduate and graduate students in Computer Science, Engineering, Natural and Social Sciences A. Schöbel, Georg-August Universität Göttingen, Germany
Optimization in Public Transportation
Stop Location, Delay Management and Tariff Zone Design in a Public Transportation Network
Customer-Oriented Optimization in Public Transportation develops models, results and algorithms for optimizing public transportion from a customer-oriented point of view. The methods used are based on graph-theoretic approaches and integer programming. The specific topics are all motivated by real-world examples which occurred in practical projects. An appendix summarizes some of the basics of optimization needed to interpret the material in the book. In detail, the topics the book covers in its three parts are as follows: 1. Stop location. Does it make sense to open new stations along existing bus or railway lines? If yes, in which locations? The problem is modeled as a continuous covering problem. To solve it the author develops a finite dominating set and shows that efficient methods are possible if the special structure of the covering matrix is used. 2. Delay management. Should a train wait for delayed feeder trains or should it depart in time? The author builds up two different integer programming models and a model based on project planning methods. Properties and solution methods are developed. 3. Tariff planning. Part 3 deals with the design of zone tariff systems, in which the fare is determined by the number of zones used by the passengers. The author presents a model for this problem and approaches based on clustering theory.
Features
 Covers the subject more thoroughly than any existing monograph
Fields of interest
Optimization; Operations Research, Mathematical Programming; Algorithms
Target groups
Operations research graduate students and researchers interested in a practical introduction to integer programming and algorithms A. Törn, Åbo Akademi University, Åbo, Finland; J. Žilinskas, Institute of Mathematics and Informatics, Vilnius, Lithuania (Eds.)
Models and Algorithms for Global Optimization
Essays Dedicated to Antanas Žilinskas on the Occasion of His 60th Birthday
The research of Antanas Zilinskas has focused on developing models for global optimization, implementing and investigating the corresponding algorithms, and applying those algorithms to practical problems. This volume, dedicated to Professor Zilinskas on the occasion of his 60th birthday, contains new survey papers in which leading researchers from the field present various models and algorithms for solving global optimization problems. 
A Beginner's Guide to Graph Theory
Graph theory continues to be one of the fastest growing areas of modern mathematics because of its wide applicability in such diverse discliplines as computer science, engineering, chemistry, management science, social science, and resource planning. Graphs arise as mathematical models in these fields, and the theory of graphs provides a spectrum of methods of proof. This concisely written textbook is intended for an introductory course in graph theory for undergraduate mathematics majors or advanced undergraduate and graduate students from the many fields that benefit from graph-theoretic applications. This second edition includes new chapters on labeling and communications networks and small worlds, as well as expanded beginner's material in the early chapters, including more examples, exercises, hints and solutions to key problems. Many additional changes, improvements, and corrections resulting from classroom use and feedback have been added throughout.
Features
 Concisely written, gentle introduction to graph theory suitable as a textbook or for self-study  Graph-theoretic applications from diverse fields (computer science, engineering, chemistry, management science)  2nd ed. includes new chapters on labeling and communications networks and small worlds, as well as expanded beginner's material  Many additional changes, improvements, and corrections resulting from classroom use s.-References.-Hints.-Answers and Solutions.
Fields of interest
Combinatorics; Algebra; Applications of Mathematics
Target groups
Undergraduate mathematics majors, as well as advanced undergraduates and graduate students in Computer Science, Engineering, Chemistry, Management Science, Social Science, and Resource Planning D. Wang, University of Paris IV, Paris; L. Zhi, Chinese Academy of Sciences, Beijing (Eds.)
Symbolic-Numeric Computation
The growing demand of speed, accuracy, and reliability in scientific and engineering computing has been accelerating the merging of symbolic and numeric computations, two types of computation coexisting in mathematics yet separated in traditional research of mathematical computation. This book presents 27 research articles on the integration and interaction of symbolic and numeric computation. 
Game Theory
Decisions, Interaction and Evolution
This introduction to game theory is intended as a first course for undergraduate students of mathematics, but it also contains material which will be of interest to advanced students or researchers in biology and economics. The outstanding feature of the book is that it provides a unified account of three types of decision problem: Situations involving a single decision-maker: in which a sequence of choices is to be made in "a game against nature". This introduces the basic ideas of optimality and decision processes. Classical game theory: in which the interactions of two or more decision-makers are considered. This leads to the concept of the Nash equilibrium. Evolutionary game theory: in which the changing structure of a population of interacting decision makers is considered. This leads to the ideas of evolutionarily stable strategies and replicator dynamics. An understanding of basic calculus and probability is assumed but no prior knowledge of game theory is required.
Features
 Provides three books in one: it covers the basic ideas of decision theory, classical game theory; and evolutionary game theory in one volume  No background knowledge of economics or biology is required: examples have been carefully selected to be accessible to readers unfamiliar with these subjects  Detailed solutions to the numerous exercises are provided at the back of the book, making it ideal for self-study 
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